OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8DIV 
INV: Per-Anders LOF ET AL 
SHEET 1 OF 37 





OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 2 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 3 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET _4_ OF 37 



in 



C-J 









CO 












or- 
















1 



k 



CO 












CO 




















CO 




I 


















g 














c3 




i—i i 




CO 
























1 


1 


1 



CD 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 5 OF 37 



to 




to 



or: 

L_U 


CD 






EXCHA 








OH 



an 



CL. 



<0 



CD 



25 






t3 



CD 



U**AM, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET _6_ OF 37 





CO 


CD 








<LJ> 




1 t 1 




* 


CO 














i_j i 










U-l 
















CO 


CO 
1 ■ 1 

















i^-C 
if 5 




e 


<0 


25 












Lj_l 













OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 7 OF 37 




U^jAM, lii'iVAA, Am. AJL 

DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 8 OF 37 




OBLON, SPIVAK, El A*. 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOFETAL 
SHEET 9 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET OF 37 




DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 11 OF 37 



DISPLAY 



315 



INPUT 
DEVICES 



J 



Monitoring 
Ctevice 



350 



* 

Wind Turbine 

Facility 



I 



500 




307 



MAIN 
MEMORY 




311 





f 303 



PROCESSOR 



305 



COMMUNICATION 
INTERFACE 

-i— 



351 



Other Actors 



i 



319 



321 



353 



Meteorological 
Source/Service 



I 



Control 
Facility 



I 




352 



327 



Elec. Energy 
Production 
Facility 



357 



FIG. 11 



U^UxN, is* * VAA, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 12 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 13 OF 37 



CD 
O 

p-f 



o 
*G 

Ph 

s 

•1-H 

H 



o 

Ph 

<U 
O 

■3 

o 



u 

S3 



^^^^^ 

CD ^ 

s S 

to ^ 

<§ 1 

0-i 



in 



o 



2 



o 

Ph 



DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 14 OF 37 



on ce; o 

Ct_ CO Q_ 



22 If 



T 



CD 



CD 
CO 
I 



CD 



CO 








uJ" 
















CO 








CD 




U-J 

























I 



J 



CO 
CO 

CO 



CD 
CO 

I 



CD 



CO 
CO 



cd 



CD 



CD 



CO 
CD 
CO 



CO 
CD 



CD 



CD 



CD 



CO 



T 



CO 

I 

OG 
CO 



T 



I I 



r=5 CO 
CO 

CD 3 

U-J CO 



CD 



Z co 
j 

CD 



co rri 



T 



i 



CO 
CO 



CO 



CD 
CO 

I 



CD 



T 



i 



CO 



CO 
CO 



T 



I 



i — 

co 



5 



T 



1 





CO 


CD 








CD 


c§ 








L_i_J 


U_l 




CO 








CD 








U-l 












CD 




CO 


CO 
U-l 





















L_i_J 




CD 






U-l 


U-l 


CD 




1 








CD 






CO 









J' 



CD 



U-J CO 



CD 



U_! Q CD 



7 



in 



r 



i 



5 



r<0 



CO ^ 



CD ^ CO 



CCD 



CD 



CO 



I 



i 



5 







U_J 




CD 


U-l 
CD 




1 


U-l 




r*r**i 






• 


CO 









I 



I 



U-l 




m 

CD 


!0CESSi 


CO 







Ob 



I 



CD CD 
CD 



CD CO 



LZJ CD 

tj 



CO 



7 

LO 



(start) 

T 

PRODUCE FROM AT LEAST ONE WIND TURBINE A 
TIME-VARYING OUTPUT POWER 



OBLON, SPx V AA, i!, i A~ 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 15. OF 32. ' 



•S2001 



S2005 



N 




PROVIDE CONTROL SIGNAL TO 
VOLTAGE COMPENSATION 
MECHANISM CONNECTED BETWEEN 
INVERTER OUTPUT OF WIND 
TURBINE AND A POWER GRID 



S2007 



\ 



S2017 
J— 



I 



CHANGE A TOP SETTING ON 
THE VOLTAGE COMPENSATION 
MECHANISM 



PROVIDE SHORT SIRCUIT 
POWER TO A POWER GRID 

CONNECTION TO WHICH AN 
OUTPUT OF SAID WIND TURBINE 
PROVIDES OUTPUT POWER TO A 

GRID AND TRIP BREAKER 



S2009v 



J 



T 



PROVIDE POWER TO SAID 
VOLTAGE COMPENSATION MECHANISM 
ROM POWER RELEASE DRIVE 
(E.G..X-M, CAES, BATTERY, FUEL, 
CELL, HYDRO, COMPENSABLE 




READJUST TOP SETTING AND REMOVE 
REMOVE AUXILIARY POWER 



( END ) 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 16 OF 37 



S21 



03 




S2101 



PRODUCE PREMIER POWER FROM GENERTATED ELEC. ENERGY 



S2107 



RECEIVE f 
AND 

DELIVERY POWER 




I 



S2109 
/ 



CONTACT EXISTING POWER PROVIDER WITH OFFER TO 
SUBSTITUTE WIND GENERATED ELEC. POWER FOR POWER 
THAT WOULD OTHERWISE BE PROVIDED BY THE EXISTING POWER PROVIDER 



I 



S2111 
/ 



EXISTING POWER PROVIDER 
PROPOSES RESTRICTIONS/CONDITIONS 
ON WHEN PROVIDER OF WIND GENERATED 
CAN DEMAND RELEASE OF "VIRTUALLY 
STORED" ENERGY 



CONTINUED TO FIG. 21A 

FIG. 2 YA 



U^UiN, Sj^ V AK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 17 OF 37 



CONTINUED FROM FIG.21A 



S2113 



N 



S2115 
J_ 



i 




FIND ALTERNATIVE 

POWER PROVIDER TO 
SERVE AS VIRTUAL 
ENERGY STORAGE 

FACILITY AND REACH 
AGREEMENT 



S2121 



1 



EXITING POWER 
PROVIDER RELEASES 
POWER 



I 



( STOP > * 



1 



S2117 
J— 



WIND TURBINE GENERATED POWER APPLIED TO GRID, AND 
CORRESPONDING AMOUNT OF POWER FROM EXISTING POWER PROVIDER 
NOT GENERATED, BUT POTENTIAL ENERGY FOR GENERATING POWER 

AT A LATER TIME IS PRESERVED 



I 



S2119 



WINDGENERATED PROVIDER DIRECTS EXISTING POWER PROVIDER 
TO CONVERT VIRTUAL ENERGY STORED ON BEHALF OF PROVIDER 

OF WIND POWER 



fig. g m 



DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 18 OF 37 



(start) 

3_ 



IDENTIFY ADDRESS, SUCH AS UPL OR IP ADRESS 
OF ONE OR A GROUP OF CANDIDATE EXISTING PROVIDERS 



i 



AUTHENTICATE WIND POWER PROVIDER OR AGENT AS 
BEING APPROVED FOR TRADING 



T 



S2201 



S2203 



FORM MESSAGE, EITHER DIGITAL, ANALOG OR HYBRID INDICATING AMOUNT OF 

POWER, AMOUNT OF TIME, AND USER CODE OF WIND-GENERATED POWER 
AVAILABLE FOR "VIRTUAL ENERGY" STORAGE 



S2205 



S2213 
/_ 

LOWER 
PRICE/QUANTITY 




S2209 
/ 

ASSIGN TRANSACTION ID 
TO AGREED POWER 

SUBSTITUTION 



1 



RECORD MANUALLY OR ON COMPUTER READABLE MEDIUM AMOUNT OF "ENERGY " 
THAT IS HELD ON ACCOUNT OF WIND POWER PROVIDER 



S2217 
_Z_ 



PROVIDE POWER FROM 
RESOURCES OF EXISTING 
POWER PROVIDER, OR AGENT 



I 




DEBIT WIND GENERTATED 
POWER PROVIDERS ACCOUNT 



N 



S2219 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET OF 37 



Start ) 
I S2301 



Generate Electrical Energy from Wind Turbine 

I S2303 



Execute contract on renewable exchange for Unit of Premier Power 



j S2305 



Obtain/secure right of transfer access 



I S2307 



Execute contract on power exchange 



J S2309 



Supplement power from Wind Turbine in short term with CAES 
and/or X-M with primer mover to provide short term stability 



£ S2311 



Supplement power from Wind Turbine in long term using virtual 
energy storage 



S2313 

JL 



Apply power to grid 



S2315 



Measure and report result 



END ) 



FIG. 23 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 20 OF 37 



c 



Start 



S2401 



Generate Electrical Energy from Wind Turbine 



S2403 

J— 



Package Premier Power from Generated Elec. Energy 



S2405 

r 



Monitor Amount of Electrical Energy Provided to Grid 



Electrical Energy >, <, or = 
Predicted Amount of 
Electrical Power? 



S2407 

r 





>9 < S2409 

' r 


Dispatch Control Demand to Alternative Energy Production Facility 




L S2413 



S2411 

f 



Is shortfall/surplus within 
production range? 



Send Second 
Control Signal 
to Another Facility to 
offset residual 
Surplus/Shortfall 



S2415 





Adjust Amount of Energy Production to Offset Shortfall/ 
Surplus From Wind Turbine Energy Production Facility 



S2417 



Repeat Control Loop 



FIG. 24 



U^UiN, V AK, ET AL 
DOCKET #:203198US-8CIP 
ENV: Per-Anders LOF ET AL 
SHEET 21 OF 37 



Start 



T S2501 



Receive message to adjust amount of reactive power 

provided to grid 

I 



^2503 

c 



Provide message to XM to adjust reactive power for one or 
more associated wind turbines 

I 



Adjust amount of reactive power in XM to provide requested 
amount of reactive power 



S2505 

r 



c 



Bad 



FIG. 25 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 22_ OF 37 



j t 



CstarO 



OFFER FOR SALE A PORTION OF POWER 
OUTPUT FROM AT LEAST ONE WIND TURBINE 



I 



S2601 



FORM A NOTICE MESSAGE THAT INCLUDES 

(A) AN IDENTIFIER FIELD THAT IDENTIFIES THE AT LEAST ONE TURBINE 

(B) AN INDICATION OF AN AMOUNT OF THE PORTION OF 
THE POWER OUTPUT (EG., ALL POWER PRODUCED) 

(C) A TIME PERIOD FOR WHICH THE PROTION OF POWER 
OUTPUT IS OFFERED FOR SALE 



ALLOCATE BY A THIRD PARTY 

BUDGETED POWER FROM 
ANOTHER SOURCE IF THE WIND 
TURBINE HAS A SHORTFALL 




S2603 



S2607 



L 



RECEIVE A STATISTICAL INDICATOR 
REGARDING A LIKEUHOOD OF 
SAID POWER OUTPUT BEING 
DELIVERED BY THE AT LEAST 

ONE WIND TURBINE 



I 



IDENTIFY AN OFFER PRICE FOR THE 
POWER OUPUT FROM (A) THE WIND 
TURBINE IDENTIFIER, (B) THE STATISTICAL 
INDICATOR AND (C) THE TIME PERIOD 



/ 

S2609 



APPROACH 3RD PARTY TO PURCHASE 
OPTION FOR POWER ROM ALT. 
SOURCE IF AT LEAST ONE 
TURBINE HAS A SHORTFALL 



I 



S2617 
1 



PURCHASE OPTION 
FROM EXCHANGE 



S2615 

y 



RESELL 8 GUARANTEED" 
POWER UNIT 



DELIVER POWER AT 
DESIGNATED TIME 



S2619 

- K END ) 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 23 OF 37 



CstartJ 



RECEIVE AN OFFER FOR SALE OF WIND TURBINE POWER 
FROM A PARTICULAR WIND TURBINE POWER GENERATION 
FACILITY, FOR A PARTICULAR TIME DURATION 



S2701 



I 



RECEIVE A METEORLOGICAL REPORT INDICATING A STATISTICAL 
DESCRIPTION OF AN EXPECTED WIND SPEED DURING SAID 

TIME DURATION 



S2703 



i 



CALCULATE AN EXPECTED WIND POWER WITH A STATISTICAL CONFIDENCE 
MEASURE, AND CALCULATE AN EXPECTED VALUE OF SAID WIND TURBINE 
POWER, INCLUDE EXPECTED TRANSFER ACCESS COSTS 



S2705 



I 



IDENTIFY AT LEAST ONE OF AN OPTION PRICE AND A COST OF A FUTURES 
CONTRACT FOR AN ALTERNATIVE SOURCE OF POWER DURING SAID PARTICULAR 
TIMES DURATION IN CASE SAID WIND TURBINE POWER DEUVED FALLS SHORT 

OF AN AMOUNT INDICATED IN SAID OFFER 



S2707 



I 

TRANSMIT FOR DISPLAY A MESSAGE THAT PRESENTS SAID OFFER, AND 
EXPECTED WIND POWER WITH STATISTICAL CONFIDENCE MEASURE 



S2709 




CONTINUED TO FIG27B 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 24 OF 37 



CONTINUED FROM F1G27A 




FIG. 2 7J3 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 25 OF 37 



(start) 



AGGREGATE "VIRTUAL ENERGY" ASSETS HELD ON 
ACCOUNT INTO DISCRETE ENERGY DENOMINATIONS 



I 



52801 



PERFORM BUDGET ANALYSIS TO DETERMINE ENERGY OBLIGATIONS 
OVER PREDETERMINED PERIOD OF TIME 



S2803 



S2819 



ENERGY AVAILABLE 
FROM ANOTHER AFFILATED 
POWER GENERATION 
RESOURCE 




S2807 



ESTIMATE TIME-VALUE 
OF VIRTUAL ENERGY 



S2823 

_L_ 



SET OFFER PRICE FOR 
AVAILABLE DENOMINATIONS 



Y 



COORDINATE WITH AFFILIATE 

TO MAKE UP FOR SHORTFALL 
INTERNAL ACCOUNTING 






CONTINUED TO FIG28B 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET OF 37 



CONTINUED FROM 28A 



S2825 



i 



BUY SUFFICIANT 
ENERGY DENOMINATIONS 
TO MEET SHORTFALL 



a 1 



S2827 



I 



S2817 



/ 



INCREASE BID PRICE UNTIL 
SUFFIMNT ENERGY 
DENOMINATIONS ARE SATISFIED 
TO MEET OBLIGATIONS 



PROVIDER OF PURCHASED 
ENERGY DENOMINATIONS 
PROVIDE POWER TO GRID 
AT APPROPRIATE TIME 



S2815 



L 



HOLD VIRTUAL ENERGY IN 
ACCOUNT FOR LATER USE 
OR SALE 



S2829 



PURCHASER PROVIDES 
REMUNERATION TO PROVIDER 
OF PURCHASED ENERGY 



* < END > * 



FIG. J23JB 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET XL OF 37 



Start 

IT 



S2901 

r 



Identify agreement between owner/agent of wind turbine power 

unit and an alternative power producer 



S2903 

r 



Identify location of alternative power producer 



S2905 



Determine path over grid for delivery of power from wind turbine facility to 

location of alternative power producer 



S2907 




S2909 

_z 



Contract to secure 
access rights 



S2911 



Supply electrical power to transmission and distribution grid 







End 



FIG. 29 



OBLON, SPWAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 28 OF 37 



Start 



r 



S3001 

r 



Establish accounts for members of renewable exchange 



S3003 

r 



Receive message indicate transaction request made 




S3009 

r 



S3007 

t r 



Issue "insufficient" 
resources message 



Issue "sufficient 11 resources message 



S3011 

r 



Debit/credit accounts 



c 



End >* 



FIG. 30 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET .29 OF 37 




S3103 



L 



ESTIMATE FIXED COSTS, LESS EXPECTED VALUE OF WIND POWER 

(A) IDENTIFY TRANSMISSION AND DISTRIBUTION ASSETS REQUIRED 
TO DELIVER POWER ROM WIND TURBINE TO PREDETERMINED 
LOCATION ON GRID. 

(B) IDENTIFY FEES ASSOCIATED WITH USING TRANSMISSION AND 
DISTRIBUTION ASSETS 

(C) DETERMINE TRANSACTION COSTS 

(D) DETERMINE PRICE OF OPTION'S CONTRACT TO "GUARANTEE" 
DELIVERY OF POWER UNtf. 



i 



PURCHASE WIND POWER AND OPTIONS 



I 



S3105 



SELL POWE R UNIT P.X. 

\ 



53107 



DELIVER POWER FROM WIND TURBINE VIA 
PREDETERMINED TRANSMISSION AND DISTRIBUTION ASSETS 



I 



S3107 



REMIT TRANSFER FEES WITH REPORTING MESSAGE FROM 
SELLER OF POWER UNIT, OR A DELEGATED 
PARTY TO TREASURY FUNCTION OF RESPECTIVE TRANSMISSION 
AND DISTRIBUTION ASSETS ACTUALLY USED 



FIG. 3 / 



S3109 



LU^ON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 30 OF 37 



(sSkT) 



LOG-ON TO RENEWABLE EXCHANGE, 
OR BROKER FOR RX. 



I 



$3202 



VIEW AVAILABLE "OPEN CONTRACTS" FOR PURCHASING SHARES 
IN "GUARANTEED" WIND POWER UNIT 



I 



S3203 



SELECT PREDETERMINED NUMBER OF SHARES IN "GUARANTEED" 

WIND POWER UNIT 



I 



S3205 



VIEW RISK ASSESSMENT TOOL RESULT FOR SELECTED NUMBER OF SHARES 

(A) EXPECTED VALUE OF MEER WIND VELOCITY & STATISTICAL 
ESTIMATION OF VARIENCE IN WIND VELOCITY 

(B) CURRENT PRICE OF OPTIONS AVAILABLE FOR GUARATEEING 
THE WIND POWER 



S3207 




Y 



REMIT PAYMENT, DEBIT ACCOUNT 



i 



S3211 



'GUARANTEED" UNIT SOLD ON P.X. 



I 



S3213 



BROKERAGE FEE, FIXED FEES SUBTRACTED 
FROM PURCHASE PRICE 



I 



S3215 



DISTRIBUTE PROFIT/LOSS ON PER/SHARE 
BASIS TO SHAREHOLDERS 



S3217 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 31_ OF 37 



C Start 



S3301 



Using meteorological data, predict expected amount of power to 
be produce by wind turbine at a certain time in future 



S3303 



Execute contract (futures) with alternative power provider (e.g., another wind turbine 
operator, hydro plant, etc.) to "guarantee" delivery of power if short fall exists 



I 



S3305 



Offer for sale, or contract for delivery, a unit of wind-generated 
electrical power, guaranteed by a back-up power source 



i 



S3307 
r 



Sell contract for the guaranteed unit of wind-generated electrical power 



S3309 



Deliver power 



c 



End 



FIG. 33 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 32 OF 37 




^~>_aa\, a^vAji, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET M. OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 34 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 35 OF 37 




OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
INV: Per-Anders LOF ET AL 
SHEET 36 OF 37 



"O 



, CO 

^ S> 5 




< 



o 



OBLON, SPIVAK, ET AL 
DOCKET #:203198US-8CIP 
ESTV: Per-Anders LOF ET AL 
SHEET 37 OF 37 



CO "Q 




LO 

o 

LO 

CO 



